The mechanism of human placental urea transport: a study using placental brush border (microvillous) membrane vesicles.
To elucidate the mechanism of placental amino acid transport, the transport of amino acids into brush border membrane vesicles was investigated using brush border membrane vesicles (BBMV) separated from the human full-term placenta. 1. The transport of l-alanine and l-glutamine into the brush border membrane vesicles prepared from either early gestational placenta or full-termed placenta disclosed a typical overshooting phenomenon in the presence of H+ concentration gradient (extravesicular pH greater than intravesicular pH). 2. The H(+)-dependent overshooting transport of urea into the brush border membrane vesicles disappeared in the presence of H+ ionophore. 3. The initial velocity of H+ concentration gradient dependent uptake of urea into the brush border membrane vesicles was regulated by the saturation kinetics determined by the concentration of urea. The values of Km and Vmax, calculated as the kinetic parameters of urea transport by reciprocal plotting of the initial velocity of uptake and the concentration of urea, were 10.8 mM and 410 mumol/mg protein/10 sec, respectively. The above results indicate that a transport system which transports urea in exchange for H+ exists in human full-term placental microvillous membrane.